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Abstracrc

Being continued from the researcn, 111 Project No. FE-E-15,

the culture of activated sludge to the possible effluent
from TDI related industry was studied.

The activated sludge was cultired with aniline, triethy-
lendiamine, tclylendiamine, NNN'N' tetramethyl-diamino-
diethyl-ether, and the reaction product of TDI with water
in the batch process.

A half amount of total top water was replaced with the
buffer solution which consisted ofszP04, KHaPO,4, NapHPO4-
12B20, NE4C1, MgSO4, CaCl2, and FeCl3.6H20.

Chapter 3 described the acclimation with aniline. The
activated sludge originated from CSL (synthetic waste
water) culture could be acclimated with aniline in about

a month. The acclimeed sludge could treat aniline with

excellent efficiency even at relatively high loading.

In Chapter 4, the c ltures of the activated sludges with

the reaction product _.f TDI with water were attempted.

The sludges used were obtained from both CSL-culture and

aniiine-culture vessels.

The both experiments for 1:0 days did not show the possi-
bility of metabolism and a slight inhibition of activity
was observed.

Chapter 5 treated the acclimation of tolylene diamine which
was a reaction product of TDI with water.® The activated
sludge originated from aniline'culture did not loose its
activity as long as the loading of tolylene diamine wa.

less than 20 ppm - COD equivalent

However, the addition of tolylene daimine to the CSL-culture-

ed sludge gradually made it completely inactive even at
the very low loading.

-



Thus, it might be suggested that the sludge was cultured
with aniline to treat the possible effluent containing

teclylendiamine.

In Chapter 6, the acclimation tests for triethylendiamine

were mentioned.

For both aniline cultured and CSL cultured sludges tri-
ethylerdiamine was not harmful.

Though being not completely conclusive due to the l’mita-
tion of cultural time, triethylendiamine seemed to be

metabolized with aniline acclimated sludge.

For the CSL acclimated sludge, the contradictory results

made it unable to obtain defin'te conclusion.

As described in Chapter 7, NNN'N'-tetramethyl-diamino-
diethyl-ether showed the similar behaviours to those

for the case of aniline.

It seemed to be evident that NNM'N' tetramethyl-diamino-

diethyl -ether could be biologically treated.




Introduction

The general principle of activated sludge processes have
been described in the previous report, III1 Project No.
FE-E-15. '

The present studies were forcused upon the acclimation
and decomposition processes of the organic substances

related to TDI industry with respect to activated sludges.

It would be preferable to review the similar studies

conducted before.

Malaney 1) found that aniline was metabolized with
the microbes in the activated sludge and could be accli-

mated with it.

Malaney examined the biological oxidation of the pheny-

lendiamines with the aniline-acclimated sludge.

As appearing in Fig. 2-1, oxygen up-take of phenylendi-

amine was lecwer than that of aniline.

Its difference between isomers of phenylendiamine was
slight.

The introduction of NOZ—, 803—, and Cl- yroupes to
benzern ring of aniline decreased the biological degrada-
bility.

Baird 2) studied the effect of phenol and its family on

the activity of activated sludge.

When they were added to the sludge which was not acclimat-
ed with phenol, the oxygen up-take was inhibited very
sensitively and vice versa. However, they were found to
be decomposed even when they hindered the activity of

the sludge.

Mckinney and coworkers > performed the similar experi-

ments and summarized their results as :




Activated sludge could treat phenol and its fanaily.

Phenol and its family did not diminish the activity
of activated sludge as long as their concentration

were less than 500 ppm.

Phenyls were oxidized mainly being controlled by the

mass transfer rate of oxygen.

Treatability of phenyls was dependent on their

structure.

4) studied the effect of PCB on

Kaneko and his coworker
the activated sludge. PCB was difficult to oxidize

biologically and was condensed in the sludge.

; : - 5 : : " ;40

Navak and Kraus ) examined the decomposition of fatty
acids of long chain with activated sludge. They did not
deactivate the activity o* sludge.

Their treatability was not influenced by the degree of

saturation and the length of the chain.

; 6 : ; 2
Cox and Conway ) reported the biodegradation of polyethy-

lenglycol up to 5000 molecules.

d coworkers found the accumlatior of

rophilic phenyl compounds in the lipid.
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CUlture of activated sludge with aniline.

Accr.Aing to Malaney l}, the acclimation Processes of

ded nitrogen were similar to
At the same time,
of N-containing substances cculd beco
the sludge when the aniline
cultured with them.

those of aniline. he four3 that a number

me the substrates for
acclimated sludge was

Therefore, the activated sludge cultured vit

h simulated
waste water was exan:

*ned to be acclimated with aniline.

Exp rimental
The activated sludge subject to accli

mation Lad been
continuously cultured w

ith corn Steep liquor
Waste water) in the aeration

which appeared

(simulated
vessel of 98 2 in volume

2-17 of the pPreceeding report
(III Project No. FE-E-15).

in Fig.

The sludge thus cultured was

eration vessel of about
néd was cultured at the sa

for four days.

30 £ a me conditions as above

Then, the addition of CSL (Corn Steep Licuor)

and the sludge was : rated

After the sludge went

was stopped
without feeding for three days.
into endgeneous conditions, the

aeration was Stopped for a while to sediment the s
and replace the top water of 9 g
solution.

ludge
ith the buffer

€en done every cay
riment.
certain amount of aniline was added.
tion was Prepared by

This replacement has b

during the acclimation expe At the same time a

The buffer solu-
mixing the solution A (60 me),
sclntion B, C, and D (20 ml each),

and water (720 me),
The compositions of

solutions were;

Solution a; K2HPOy4 21.75 g/%
KH3 POy 8.5 ~/2
NQ HPO4-12H20 44 .6
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Culture of activated sludge with the reaction product of
TDI with water.

Experimental

The two kinds of activated Sludge were used for the
culture test with the reaction product of TDI with
water (r.p.-TDI).

They w:_=* the sludges cultured with aniline and CSL.

The procedure of culture was similar to that described
in the preceeding chapter.

The sludges taken from the respective vessels were
cultures with nutritions same as previous ones in the

25 t vessels,

When the conditions of sludges were attained at the
desired ones, the fee ling of nutritions was stopped.

The sludges were acrated until they were completely
endgeneous. Thereafter, the top water of 9 liters was
replaced with the buffer solution of the same amount
every day. The composition of buffer solution was same
as that given in Chapter 3.

At the same time, certain imounts of nutrition and .pPa.=-
TDI were added day by day. In the course of experiment,
the nutritions such as ani'ine and CSL were fed along
with r.p.-TDI. T.p.-TPI ucsed in this experiment was
Prepared by mixing TDI and ‘ater within one minute before
addition.

The concentrations of aniline, CSL, and r.p.-TDI were
given in Figures. The value for r.n.-TDI was expressed
by assuming that TDI was simply dissolved in the water.

The temperature was maintained at 25°C.

Results for the culture of the aniline acclimated

sludge with r.p.-TDI (Culture 1)




In this chapter, the quantity of r.p.-TDI was expressed
by dividing the total amount of CCD of added TDI into
water by the whole volume of sludge solution.

pH

Fig. 4-1 shows pH change of the sludge which had
been acclimated with aniline for the addition of
r.p.-TDI and also aniline.

It the initial period it increased and then steady

value Jf about 7.6 was obtained.

MLSS

The large fractuation of MLSS was observed in Fig. 4-2,
As a whcle, MLSS decreased gradually. The change
depended on the addition of aniline. As seen in this
figvere the addition of aniline increased MLSS.

r.p.=-TDI alone could no: raise MLSS.

SVI

Fig. 4-3 gives the change of sludge volume index.

It decreased from 40 mi/g to 20.

COD of top water

COD of top water before the addition of aniline and
r.p.-TDI was given in Fig. 4-4. This value roughly
vorresponded to the concentration of 'r.p.-TDI.

(It was lover in the initial period).

Respiration Rates

Fig. 4-5 shows the respiration rate before the
addition of r.p.-TDI and aniline,

In the initial period, the detectable respiration




. ! ' J, '
4 Phi .
2 O
rate was Observed. However, afcer 30 days it went
down to the indetectable level. The ¥espiration rate
after the addition of r.p.-TDI and aniline was shown ,
in the lower Part of Fig. 4-5, por the initial 20 i
; . days, relatively high value was obtained. P
However, in the later Period, it became very low. y
. On the 55th day, it shows considerably high value. 7
It should be noted that r.p.-Tp1 had not been added
for a few days before this pPeak appeared.
4.2.6 Biological Phase
No- protozoans was observed in the course of the o
Present experiment. '
! 4.3 Discussions for the culture of the aniline acclimated
:
sludge with L.pP.=TDI (Culture 71)
S The ctange of PH in the initial 20 days would be due
| to the addition of aniline because the metabolic
activity of aniline reduced pH In this bperiod, MLSS
Was maintained at high value ang COD of top water was low.
Taking into account the low Concentration of rsp.~TDI,
the sludge was active with teéSpect to aniline ang the
effect of r.p.-1Thi was Slight. Thig was also supportegd
by the high respiration activity in this period.
After thic reriod, the total activity of Sludce was
> jradually reduced,
Hovever, the activity of the Sludge could be recoveread
during 55§ davs. After about 10¢ days' Culture, activity
! could not

return any more,
In the experiment of

re

130 days, I-p.=TDI could not be

activity

metabolizeq and hindereq the

of the sludge.




Results for the culture of the CSL acclimated sludge
with r.p.-TDI (Culture II)

4.4.1 pH

Flg. 4-6 gives the change of pH during the culture of
CSL acclimated sludge with r.p.-TDI and also CSL.
The value was maintained around 7.6. The absence

of CSL generally increased pH.

MLSS

The change of MLSS during culture was shown in Fig.
4-7.
was not given
The addition of

After 70th day it remained

was kept in the range of 30 to 40 as shown in

COD

COD of top water is given in Fig 4-9.
In the i1nitial period, it increased with the addition

of r.p.-TDI. The increas=d concentration of CSL

’
provisionally lowered it for a while. For the longer

culture, COD stayed around 25 ppm in the ab. 2nce of
8L

Respiration rates

Fig.4-10 gives the respiration rates of the sludge




+ I'éspectively. Both respiration rates responded
Sensitively to the addition of csL. They were almost

2ero in the initia; Period as long as CSL was not

respiration rates.

However, in the latter periog (after 60th day) they
fell off to 2eéro and did not respond to the addition
of CSL. This indicated that T.P.-TDI destroyed the
respirato:y activity.

Discussion for the culture of the
with r.p.-TDI (Culture 171).

Generally, the behaviours of culture IT resembled those
of culture 1. As far as the change of MLss concerned,
L.p.-TDI seemed to be metabolized because MLSS maintained
4 roughly constant value in the long culture where

CSL was not given, However, the hgih values of COD

in the latter period were contradictory with thisg
POssibility. The results for the respiration rates

could support the hindrance effect of r.p.=-TDI for
activateg sludge,

In conclusion, Y.p.-TDI was nc metabolized kv the

activated sludge and hindered its activity.
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5. Culture of activated sludge with tolylene diamine

5.1 Introduction

As has been described in the previous report (III
Project No. FE-E-15) tolvleﬁ%iisocYanate reacts with

water to give tolylene diamine.
R(NCO), + 2H,0 ——s- R(NH,), + ZCO2

Thu%tolylene diamine(TDA) could be a poilutant in the
effluent from water scrubber of the air including
tolylendiisocyanate gas.

The effect of this effluient on the activated sludge
should be considered from the environmental point of

view.

As has already been reviewed in Chapter 2, the compounds
whose structure were similar to aniline could be meta-

bolized in the aniline-acclimated sludge.

In this experiment, 2,6-tolylene diamine (2,6=TDA)
wihose solubility was relatively higher than other

isomers was examined.

Experimental

The experimental procedures were almost similar to
those of Chapter 4.

The activated sludge which was.acclimated with aniline
or CSL was bring into the culture vessel of about 30¢

The sludges were multiplicatéd upto the desired density.

Then, the feeding of nutritions was stopped under the

aeration until endgeneous conditions were attained.

The top water of 18% was replaced every day with the

buffer solution whose composition was given in Chapter




3. At the same time, the assigned quantity of nutri-
tions was added. The temperature was maintained about
25°%C,

Results for the culture of the aniline acclimated

sludge with 2, 6 TDA (Culture I)

i1 tals chapter the gquantity of TDA and aniline was
expressed in terms of COD equivalents being similar
to that in the previous chapters.

pH

In the initial period (0 to 15th day), where the
concantration of added aniline was high and that

of TDA was low, pH decreased monotonically to about
4., (Fig. 5-1). From 1l6th day pH started to increase.

The anomaly high value of pH appearing on 21st day
was due to the neutralization with alkaline solu-

tion.

After 40th day, pH roughly traced the concentration
cf added TDA, i.e. the increase in the concentration
of added TDA brought about the higher value of pH.

The critical concentration of TDA which induced the
increase in pH, seemed to be about 15 mg COD/Z.
MLSS

Fig. 5-1 shows the value of MLSS during culture.

It was kept almost constant before 70th day regardless
of the concentrations of added TDA and aniline.

Thereafter, MLSS gradually decreased as a whole.

SVI

As shown in Fig. 5-3, SVI was kept between 30 and




40 m2/g during the culture.

CcOoD

Fig. 5-4 gives COD of top water immediately before
its replacement.

It was kept less than 15 mg 02/2 as long as the

concentration of added TDA was low.

However, the addition of TDA higher than 18 mg COD/X&
brought about the remarkable increase of COD.

Respiration rates

Respiration rates immediately before the addition
~of nutritions and at 30 minutes after their addition

are given in Fig. 5-5.

The respiration rate immediately before the addition

stayed at very low value.

This indicated that the sludge was in endgeneous
conditions before the addition of nutritions or it

was 1inactive.

The respiration rate at 30 minutes after the addition
of nutritions was maintained at high wvalue up to

55th day. After then it was kept as low as that
immediately before the addition.

It was clearly shown thac the loading of TDA as

much as 20 mg COD/f destroyed the respiration acti-
vity of the sludge which could not hgve been recovered
any more.

Treatment efficiency

Treatment efficiency was calculated from COD's o:

added nutritions and top water as given in Fig. 5-6.




It was almost kept above 90% during the culture.

As the amount of added aniline was much larger
than TDA, aniline was well metabolized throughout

the culture.

Biological phase

In the initial half of the culture vorticella and

rotifera were found.

Rotifera was a only observable protozoans in the
latter half and its activity was low.

The color of the sludge changed from gray to black
gradually.

The high loading of TDA chanced the color from black
to dark red immediately.

Discussions for culture of the aniline acclimated sludge
with 2, 6 TDA (Culture I).

The review of results offered the general information
that pH, COD, and respiration rates responded sensi-
tively to the addition of TDA but MLSS and SVI were
not affected.

In the initial period (0 to 6th day) aniline was fed
singly.

The decrease in pH in this period was owing to nitri-

fying reaction.

-

The elevation of pH in accordance with the addition of
TDA would result from the inhibition of nitrifying
reaction by TDA.

Consistently, COD of effluent increased with the addi-
tion TDA.




The drastic increase in pH and COD and decrease in
respiration rates appeared when TDA of 24.4 ppm was

given.

This indicated that the durability limit of TDA to
the sludge seemed to exsist.

The critical value could be 15 to 20 mg COD/% of TDA
from the comparison of data.

Once the sludge experienced TDA above this critical

value, its activity was lost and hardly recovered.
The conclusion was that ;

(1) 7he addition of small amount of TDA to the aniline
acclimated sludge slightly reduced the activity.

The critical concentration of TDA which killed
the activity of the sludge was found.

Its value was between 15 and 20 mg COD/%.

As long as the concentration »f TDA in the sludge

was less than the critical value and the large

amount of aniline was fed, TDA was not harmful

ﬁo the sludge.

However, the decomposition and/cr oxidation of

TDA in this process were not always assured.

The difficulty in the analysis of TDA in the
presence of excess amount of aniline remained the

problem unsolved.

It seemed difficult to culture the sludge with

2,,6 TDA exclusively of other nutritions.

5.5 Results for the culture of the CSL acclimated sludge




with 2, 6 TDA (Culture II).

Siedal

pH

In contrast to the case of aniline acclimateq
sludge, the change of pH did not sensitively res-
pond to the concentration of added TDA but it

became gradually higher with time as shown in
Fig. 5-7.

MLSS

MLSS gradually decreased to about 2000 ppm as given
in Fig.« 5-8.

It could be recognized that the decrease in pH was
detained by addition of CSL.

SVI

SVI gradually decreased from 80 to 40 as shown in
Fig. 5=-9.

This indicated that the sedimentation and coagula-

tion were excellent.

COoD

COD of the top water immediately before its replace-
ment appears in Fig. 5-10. In the initial period
COD stayed at about 5 ppm.

The addition of CSL and aiso TDA induced its gradual

increase to about 10 ppm.

As the value itself was relatively low, the detailed
discussion on its trend seemed to be in vain.
Respiration rates

Respiration rates immediately before and 30 minutes




after the addition of CSL and also TDA are given
Fig. 5-11. 1In the initial period where the conce~%-
ration of added TDA was low, the addition of CSL

rised the respiration rate 30 minutes after the

addition (rrz).

However, rr, decayed to almost nought as time passed.

The respiration rate immediately before the addition
(rrlJ showed a slight increase in the middle of

culture.

In the rest of the cultural interval rrj was undetect-
ably low.

Visible observation

It was observed that the top water became turbid

and the color of sludge changed to black.

Discussions for the culture of the CSL acclimated

sludge with 2, 6 TDA (Culture I1)

Being similar to the case of aniline acclimated sludge
S I maintained broadly constant value of 60 to 80,

regardless of the concentration of added TDA.

However, the value itself was different from the case

of aniline acclimated sludge where it was 30 to 40.

Though MLSS was not sensitively responsible to the
change of added nutritions, it decreased gradually to

2000 ppm.

Thus, as far as MLSS concerned TDA seemed not always

harmful.

Hewever, the respiration rates and COD of top water

suggested the degradation of activity of the sludge.

The respiration rate 30 minutes after the addition of




nutritions (rrz) exhibited the degradation of respira-

tory activity with time which would be closely related
to the total activity of the sludge.

Here, it should be remindecd that rr, decreased despite
giving the same amounts of TDI and CSL constantly in

the latter period.

In the same period COD showed the increasing trend.
This indicated the degradation cf treatability of the
sludge.

The contradiction lying between the results of MLSS and
of COD and respiration rates introduced the idea that
TDA produced the sludge which was inactive not only

to the metabolism of nutritions but also to the

biological oxidation of itself.

It should be noteworthy that this inhibitive trend

appeared at the concentration of TDA as low as 5 ppm.

This was compaired to the cacse of aniline acclimated
sludge where the critical concentration of TDA was
15 to 20 ppm.

In conclusion, TDA even at low concentration inhibited
gradually the metabolic activity of the sludge which
cultured with CSL.

However, taking into account the previous experiment,
the inhibitive action of TIA would be reduced by

acclimating the sludge with aniline.
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Culture orf activated sludge with triethylenediamine

6.1 Intrcduction

As has been already stated in the previous report (III
Project No. FE-E-15) triethylenediamine (TEDA) was
soluble into water and enhanced the respiration activity
of the activated sludge. However, this enhancement did
not always directly indicate that TEDA could be metabol-

ized and assimiiated.

In this chapter, the possibility of acclimation of TEDA

into activated sludges was examined.

Experimental

The outline of experimental procedure was same as that
of preceeding chapters.

The aniline acclimated and CSL acclimated sludges were
stored in the vessels of about 302% and aerated.

Top water of 18 % was replaced every day with the same
amount of buffer solution which was used in the previous

experiments.

Simultaneously, a certain amount of TEDA was added.

Initially, the sludge was aerated without feeding for
three.days. After then, the additicn of TEDA started.

The temperature was maintained arocund 25°C.

The added TEDA was expressed in the apparent concentration
in the sludge solution, i.e. it was given by dividing

the total amount of COD of added TEDA by entire volume

of sludge solution.

Results for the culture of aniline acclimated sludge
with triethylenediamine (Culture I).
The expression for the guantities of added TFUA and

aniline was same as that in previous chapters.




pH

pH increased to about 7.7 being accompanied by the
concentration of TEDA. (Fig. 6-1)

MLSS

MLSS decreased in the initial period and then stayed
at about 1000 mg/%2 constantly. (Fig. 6-2)

SVI

SVI raised gradually from 50 to 10C mf&/g. (Fig. 6-3)

CobD

COD of Top water before replacing it increased. This
was paralleled with the concentration of added TEDA.
(Fig. 6-4)

Respiration rates

The respiration rates before the addition of TEDA

(rrj) and after the addition (rry) are given
G=3:

rr, was almost zero while rr, was detectable

the value itself was low.

Visual Observation
The apparent conditions of floc and top water did not
alter.

Protozoans was not found.

Discussiors for the culture of aniline acclimated

sludge with trietn lendiamine (Culture 1I).

Concerning MLSS and rr,, the sludge was in the course




of acclimation with TEDA.

The initial decrease in MLSS was followed by the stoppage
of the tendency. As already been experienced in the
acclimation experiment with aniline, MLSS was -reduced
in the initial period (Step 1), maintained a constant
value for a while (Step 2), and started to increase
(Step 3).

The comparison of the present result to that in the
case of aniline surmisad the possibility of acclimation
of TEDA to activated sludge.

This anticipation was supported by the gradual increase
of rrz.

However, the result on COD was not always favourable to
this anticipation.

The increased value of COD indicated the possibility
that TEDA resided without metabolizing.

This contradiction would be reconciled by assuming

the reaction intermediates in the assimilation
processes.., It was regretable that the cultural time
was tooc short to obtain the definite conclusion.

In conclusion, though the limited time of experimert

made the judgement vague TEDA seemed to be treated

with activated sludge.

Results for the culture of CSL acclimated sludge with

triethylendiamine (Culture II).

pH

pH increased with the addition of TEDA. (Fig. 6-6)
This change could be ascribed to the neutralizing
effect of TEDA and/or to the alteration of
metabolism by its addition which actually meant

the inhibition of nitrifying reaction with TEDA.




MLSS

MLSS decreased monotonically with time regardless
of the additicn of TEDA. (Fig. 6-7)
As its decay seemed to be exponential, logarithm
of MLSS was plotted against time as shown in Fig.
6-8. From this plot the relation

[MLSS] = K exp (-kt)

d [MLSS]
at

is obtained, where t is time, K and k ar2 constants.

= -~k [MLSS]

This equation followed the decay relation of MLSS
under the endgeneous conditions which had been

mentioned in the previous report for III.

COoD

COD of top water immediately before its replacement
was given in Fig. 6-9. It was jumped up from about

10 ppm to about 100 ppm immediately after the addition
of TEDA started. It was noted that the concentration
of COD in the top water was hicher than that of

added TEDA. This indicated that the floc was
decomposed to colloidal particle and/or soluble
substances by the addition of TEDA.

SV30 and SVI

Both SVBO and SVI decreased with time as shown in

Fig. 6-10. The decrease was accelerated by the
addition of TEDA.

Respiration rate

Fig. 6-11 gives the respiration rate immediately




after the addition of TEDA. The addition enhanced
the respiration rate.

Biological observation

The top water a few days after TEDA started to be

added became turbid. Being indicative from the

value of SVI so high as 100, the sludge was in the

condition of bulking. Accordingly, a large amount

of mold fungi was found.

Discussions for the culture of CSL acclimated sludge

with triethylendiamine (Culture II)

The review of whole experiment presented the rather

contradictory results such as;

(1)

The
the

The
SVI

decrease in MLSS indicated the difficulty in

assimilation of TEDA.

promotion of respiration rate and reduction of

by the addition of TEDA presumed the possibility

of metabolism.

The

sudden increase in COD of top water surmized the

decomposition of floc, i.e. an effect of TEDA on the

sludge. The two ways of explanation seemed to be

possible.

(1)

On the assumption that TEDA was metabolized.

TEDA and/or reaction intermediates loosened
the adhesive bond in the floc. The finely
divided solid was dispersed into the solution.
The particle was divided too finely to settle.
Thus, the increasce in COD of top water and

the decrease in MLSS were resulted.

The decrease in SV30 could also be explained




in the same manner-r.

On the assumption that TEDA was not metabolized.

TEDA was hypothesized to remain unreacted in

the solution. being similar to phosphates, TEDA
stimulated respiration activity as a by-effect.
Also, TEDA promoted the coagulation of suspended
solid.

According to author's opinion, the first assumption
was more natural because it was hardly presumed
that TEDA, an organic substance, provided the
effects on metabolic activity without any
chemical alteration. The analytical identi-
fication of the solution during culture would

provide the clear conclusion.
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Culture of activated sludge with NNN'N' tetramethyl-

diamino-diethyl-ether.

Introduction

NNN'N' tetramethyl-diamino-diethyl-ether which has
commercial name A~1l has been used in the TDI related
industry.

NNN'N' tetramethyl-diamino-diethyl-ether (NTDDE) is
soluble into water. Then, the waste water from TDI
related industry possible contains NTDDE.

In this chapter the effect of NTDDE on the activated
sludge and the possibility of its acclimation to the
sludge.

Experimental

The experimental procedures almost followed previous

ones. CSL acclimated sludge was used as an original

material. The culture was performed in the vessel of
about 25 L. Top water of about 18 2 was replaced

every day with the buffer solution whose composition
was mentioned previously. The culture was continued

in an aeration conditicn at 25°C.

Results

To exclude prolixity, the commercial name of NNN'N'
tetramethyl-diamino-diethyl-ether as A-1 was usecd here.
The added A-1 was expressed in terms of the COD
concentration, that is, the value appearing in the

axi of "Added A-1" was obtained by dividing the amount
of COD for added A-1 by the entire volume of sludge

solution.




pH

pH became gradually higher with time to about 8.
(Fig. 7-1)
After about 20 days, it was at steady state.

MLSS

MLSS decreased initially as shown in Fig. 7-2.
After it stayed at about 1900 mg/f for a certain
period it started to raise again. This indicated
that A-1 was assimilated with the activated sludge.

SVI

Fig. 7-3 showed that SVI which was as high as 130
initially gradually decreased after 25th day.
This indicated that the sedimentation was being

improved.

CobD

Before 22nd day COD of top water immediately before
the replacement of solution increased with the
concentration of added A-1. (Fig. 7-4)

However, after 25th day COD was kept constant around
40 mg 02/2 inspite of the increase in the ccncentra-
tion of added A-1l.

This also indicated that A-) stated to be metabolized
after 25th day. :

Respiration rates

The respiration rate immediately before the addition
of A-1 {rrl) was almost nil as shown in Fig. 7-5.

The respiration rate immediately after the addition

of A-1 (;rz} was also nil before 30th day. After




then rr2 began to rise.

This result surmized the possibility of oxidation

of A-1 in the latter period.

Visible observations and others

Ir. the initial period a plenty of mold fungi was

found, which corresponded to the high value of SVI.
A3 the culture proceeded mold fungi and protozoans
disappeared. In the initial period an odor of A-1
was felt in the top water even after 24 hours aeration.
However, after 25th day, the odor was not sesible

any more.

Discussions

The following results positively supported the
assimilation of A-1 after about 25 days' culture.

(1) Increase in MLSS.

(2) The detectable respiration rate after the addition
of A-1.

The stagnation of COD in top water despite the

increase in the concentration of added A-1.
The elimination of A-1l odor in top water.
(5) The diminution of SVI.

All of these results resembled tuose for the case
aniline acclimation. Thus, it would be concluded that
A-1 could be assimilated and treated with CSI-cultured
activated sludge.
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